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The Stevens–Johnson syndrome (SJS) is a life-threatening skin
condition caused by a hypersensitivity complex, which affects the
skin and the mucous membranes. This syndrome is closely related
to the application of antiepileptic drugs (AEDs).1 Most cases are
caused by aromatic AEDs, such as phenytoin, carbamazepine,
oxcarbazepine, phenobarbital, lamotrigine, and other aromatic
drugs.2 Levetiracetam (LEV), the S-enantiomer ofa-ethyl-2-oxo-1-
pyrrolidine acetamide, is an AED with a novel mechanism of
action.3 Arif et al. reviewed 1890 cases and determined the
predictors and relative incidences of AED-related rash in patients
who take 15 different AEDs. In that study, 0.6% of the patients who
started LEV treatment developed rashes.4 To the best of our
knowledge, the current paper presents the ﬁrst case report on LEV
therapy-induced SJS in a child. LEV-induced cutaneous drug
eruptions are rare. However, the case discussed in this work may
be useful for AED selection and counseling of individual patients.
2. Case
A female patient, 2.25 years old, underwent hypothermic open
heart surgery for congenital heart disease with a pulmonary artery
sling, ventricular septal defect, patent ductus arteriosus, and cleft
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temperature was normal. Cardiorespiratory arrest occurred on
the seventh day after her operation. She was treated with tracheal
cannulation and ventilator-assisted respiration. Seizures occurred
on the eighth day after her operation so she was given
phenobarbital at 5 mg/kg/day. Considering her declining status
and poorly controlled seizures, 10 mg/kg/day oxcarbazepine (OXC)
was added on the 32nd day post-operation. Rashes began to appear
on her torso, and her body temperature reached 37(8 8C on the
34th day (i.e., two days after OXC was administered). On the 35th
day, she developed on her torso an erythematous maculopapular
rash without exudates, which grew pale upon pressure. Consider-
ing OXC allergy, the drug was changed to LEV (20 mg/kg/day).
Upon subsequent observation, rashes no longer developed, and the
primary rash began to disappear. The ventilator was no longer
required on the 39th day after operation. However, LEV dosagewas
increased to 30 mg/kg/day on the 41st day, because the seizures
began to recur frequently. Once again, her body temperature
increased, reaching up to 38.8 8C. Moreover, the rashes developed
again on the ninth day after LEVwas administered. On the 50th day
post-operation, her body temperature reached 40 8C. The feverwas
persistent, and more rashes appeared on her face and torso, which
spread to all four limbs. The rashes on her facewere conﬂuent with
patchy congested areas; these rashes were similar to herpes
erosions. Exudation occurred on her mouth and lips. As her illness
progressed, the erosions and exudation appeared on the mucous
membranes of her vulva and anus (Fig. 1). She was then diagnosed
with SJS, which may have been caused by LEV. LEV was stopped
immediately, and methylprednisolone (20 mg/kg/day) was added
to her drug regimen. In addition, skin and membrane care was
enhanced to avoid secondary infections and maintain the function
of the internal organs without contacting other allergens. Her ﬂuid
and caloric intake was carefully controlled. Topiramate was used
as the primary AED. Her body temperature returned to normal two
days after LEV was withdrawn (on the 52nd day post-operation).
No new rashes appeared on the 58th day. The rest of her stay
became normal. She continued to take phenobarbital and
topiramate and was discharged from the hospital on the 88th
day after her operation (Fig. 2).
3. Discussion
Antiepileptic drug hypersensitivity syndrome (AHS) is a
relatively rare side effect of Antiepileptic drugs (AEDs), and rangesvier Ltd. All rights reserved.
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Fig. 1. Rashes appeared on her face and torso that spread to all four limbs. The rashes on her face were conﬂuent with patchy congested areas and were similar to herpes
erosions and exudation occurred on her mouth and lips on the nine days after increasing the Levetiracetam dosage (30/kg/day).
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Fig. 2. Abscissa (x-axis): Days after surgery. Ordinate (y-axis): Antiepileptic drug use of time, the time the rash appears and the body temperature seen.
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drome or toxic epidermal necrolysis.2 AHS is closely related to the
application of AEDs, and most of them are caused by the aromatic
AEDs, such as phenytoin, carbamazepine, and other aromatic
drugs. It can also be caused by drugs such as dapsone. The
syndrome is deﬁned by the triad of fever, skin rash, and internal
organ involvement. The incidence occurs in approximately 1 in
3,000 exposures.2 Hypersensitivity syndrome reactions to AEDs
are associated with severe clinical cutaneous adverse reactions
(SCAR).5 SCAR to drugs include acute generalized exanthematous
pustulosis, drug reaction with eosinophilia and systemic symp-
toms (DRESS syndrome or also called drug-induced hypersensi-
tivity syndrome), SJS, and toxic epidermal necrolysis.6
SJS is an uncommon but potentially life-threatening idiosyn-
cratic drug reaction usually caused by aromatic anticonvulsants.
The importance of early diagnosis and ability to distinguish SJS
from other diseases cannot be overemphasized, because the risk is
largely conﬁned to the ﬁrst two months of treatment.1 Patients
who receive LEV treatment rarely develop rashes.2 In cases of AED
allergy, doctors choose LEV as an alternative drug. SJS is not a
reported side effect of LEV. Alkhotani7 reported a case of LEV-
induced angioedema in a patient with a previous anticonvulsant
hypersensitivity reaction to phenytoin and lamotrigine. The
reported case is very similar to the case presented in the current
paper.7 Thus, a question arises: can a patient with a known sulfa
allergy receive LEV treatment? The previous case7 and the case we
present in this paper reveal that LEV allergy occurs in patients with
previous anticonvulsant hypersensitivity reactions. However,
attention should also be given to the cross-reactivity betweendrugs. The cross-reactivity between phenytoin, carbamazepine,
and phenobarbital is as high as 70.40%.8 The most common cases
involve aromatic drugs that exhibit signiﬁcant cross-reactivity due
to large differences among their chemical structures.9 By contrast,
other AEDs such as LEV, topiramate, gabapentin, and tiagabine are
rarely associated with rashes. Wang et al.10 reviewed the medical
records of all AED treatments in 3,793 consecutive Chinese
patients with epilepsy in our hospital. Hirsch et al.11 reviewed
the incidence of AED-related rash in 1,875 outpatients. However,
some studies have reported cases of dose-related LEV-induced
reticulated drug eruption,12 LEV-induced drug reaction with
eosinophilia and systemic symptom syndrome,13 and severe acute
hepatitis in DRESS syndrome.14 Although LEV is rarely associated
with cutaneous adverse reactions, clinicians should be aware of its
potential to cause hypersensitivity syndrome reactions.
Conﬂict of interest
There is no conﬂict of interest, in which any author may be
involved in relation to this submission.
Financial disclosure statement
Foundation sponsors of the study had no role in study design,
data collection, data analysis, data interpretation, or reportwriting.
The corresponding author has full access to all the data in the study
and has ﬁnal responsibility for the decision to submit for
publication. This study was not sponsored. All authors report no
disclosures.
L.-P. Zou et al. / Seizure 21 (2012) 823–825 825References
1. Roujeau JC, Kelly JP, Naldi L, Rzany B, Stern RS, Anderson T, et al.Medication use
and the risk of Stevens–Johnson syndrome or toxic epidermal necrolysis. New
England Journal of Medicine 1995;333(December (24)):1600–7.
2. Griebel ML. Acute management of hypersensitivity reactions and seizures.
Epilepsia 1998;39(7):S17–21.
3. Berkovic SF, Knowlton RC, Leroy RF, Schiemann J, Falter U, Levetiracetam
N01057 Study Group. Placebo-controlled study of levetiracetam in idiopathic
generalized epilepsy. Neurology 2007;69(18):1751–60.
4. Arif H, Buchsbaum R,Weintraub D, Koyfman S, Salas-Humara C, Bazil CW, et al.
Comparison and predictors of rash associated with 15 antiepileptic drugs.
Neurology 2007;68(20):1701–9.
5. Neuman MG, Cohen L, Nanau RM, Hwang PA. Genetic and immune predictors
for hypersensitivity syndrome to antiepileptic drugs. Translational Research
2012;159(5):397–406.
6. Roujeau JC, Allanore L, Liss Y, Mockenhaupt M. Severe cutaneous adverse
reactions to drugs (SCAR): deﬁnitions, diagnostic criteria, genetic predisposi-
tion. Dermatologica Sinica 2009;27(4):203–9.7. Alkhotani A, McLachlan RS. Levetiracetam induced angioedema in a patient
with previous anticonvulsant hypersensitivity reaction to phenytoin and lamo-
trigine. Seizure 2012;21(5):407–8.
8. Griebel ML. Acute management of hypersensitivity reactions and seizures.
Epilepsia 1998;39:S17–21.
9. Asconape JJ. Some common issues in the use of antiepileptic drugs. Seminars in
Neurology 2002;22(1):27–39.
10. Wang XQ, Lang SY, Shi XB, Tian HJ, Wang RF, Yang F. Cross-reactivity of skin
rashes with current antiepileptic drugs in Chinese population. Seizure
2010;19(9):562–6.
11. Hirsch LJ, Arif H, Nahm EA, et al. Cross-sensitivity of skin rashes with antiepi-
leptic drug use. Neurology 2008;71(19):1527–34.
12. Beswick TC, Cohen JB. Dose-related levetiracetam-induced reticulated drug
eruption. Journal of Drugs in Dermatology 2010;9(4):409–10.
13. Go´mez-Zorrilla S, Ferraz AV, Pedro´s C, Lemus M, Pen˜a C. LEV-induced drug
reaction with eosinophilia and systemic symptoms syndrome. Annals of Phar-
macotherapy 2012;46(7–8):e20.
14. Lens S, Crespo G, Carrio´n JA, Miquel R, Navasa M. LEV-induced severe acute
hepatitis in the DRESS syndrome (severe acute hepatitis in the DRESS syn-
drome: report of two cases). Annals of Hepatology 2010;9(2):198–201.
